Estrogen-dependent ontogeny of sex differences in somatostatin neurons of the hypothalamic periventricular nucleus.
The sexually dimorphic profile of GH secretion is thought to be engendered by gonadal steroids acting in part on hypothalamic periventricular somatostatin (SOM) neurons. The present study set out to examine and characterize the development of sex differences in these SOM neurons. In the first series of experiments, we used in situ hybridization to examine SOM messenger RNA (mRNA) expression within the periventricular nucleus (PeN) of male and female rats on postnatal day 1 (P1), P5, and P10. Cellular SOM mRNA content was found to increase from P1 to P10 in both sexes (P < 0.01), but was 24% (P < 0.05) and 38% (P < 0.01) higher in males on P5 and P10, respectively. A second series of experiments examined the SOM peptide content of the PeN in developing rats and found increasing levels from P1 to P10, with a 44% higher SOM content in males compared with females on P10 (P < 0.05). The third series of experiments questioned the role of gonadal steroids in engendering sex differences in SOM mRNA expression by determining the effects of neonatal gonadectomy (GDX) and replacement of dihydrotestosterone or estradiol benzoate. The SOM mRNA content of PeN neurons in P5 males gonadectomized on the day of birth was the same as that in P5 females and was significantly reduced compared with that in sham-operated P5 males (P < 0.05). Male rats GDX on P1 and treated with estradiol benzoate from P1 to P5 had cellular SOM mRNA levels similar to those in intact males on P5, whereas dihydrotestosterone treatment had no effect. Treatment of intact males with an androgen receptor antagonist, cyproterone acetate, on P1 had no effect on cellular SOM mRNA on P5, whereas male rats given the aromatase inhibitor 1,4,6-androstatriene-3,17-dione from P1 to P5 had lower (P < 0.05) SOM mRNA levels than controls. In the final set of experiments, dual labeling immunocytochemistry showed that SOM neurons in the PeN of P5 rats did not contain estrogen receptor-alpha, but expressed androgen receptors in a sexually dimorphic manner. These results demonstrate that a sex difference in SOM biosynthesis, which persists into adulthood, develops between P1 and P5 in PeN neurons. Despite the absence of estrogen receptor-alpha in these neurons, the organizational influence of testosterone only occurs after its aromatization to estrogen.